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After  chemical performance has been demonstrated, a plasma 
genera t ion  device must meet s e v e r a l  o t h e r  requirements  before  i t  can he 
considered f o r  an i n d u s t r i a l  process .  These inc lude :  1 )  s t a b l e ,  long-time 
opera t ion  on chemical feedstocks,  2)  simple,  rugged design,  3) minimum downtime 
and, 4 )  low c a p i t a l  c o s t .  

An I n d u s t r i a l  arc h e a t e r  i s  descr ibed i n  which t h e  chemical 
feedstock is passed through a magnet ical ly  r o t a t e d  a r c  d ischarge .  A unique 
s e l f - s t a b i l i t i n g  f e a t u r e  permits  multi-megawatt opera t ion  on line-frequencv 
a l t e r n a t i n g  cur ren t .  Spurious a r c  e x t i n c t i o n s  a r e  completelv elfminated.  A 
secondary feedstock, which may be  a p a r t i c u l a t e d  s o l i d ,  can he  admitted 
a x i a l l y  through the a r c  discharge.  Heat t r a n s f e r  between t h e  a r c  and t h e  
feedstock and turbulen t  mixing of t h e  r e a c t a n t s  a r e  exhanced hv high speed 
a r c  r o t a t i o n  and a .c .  power n u l s a t i o n s .  Thermal e f f i c i e n c v  and e f f l u e n t  
enthalpy a r e  given as  func t ions  of feeds tock  flow f o r  several  a r c  nower l e v e l s .  

A s t rong emphasis has  been placed on mechanical s i m p l i c i t v  r e s u l t i n g  
i n  t h e  c a p a b i l i t v  t o  e f f e c t  f a s t  maintenence of low c o s t  e l e c t r o d e s .  Canital 
c o s t  I s  shown t o  be much lower than o t h e r  tvpes o f  plasma genera t ion  equiament 
f o r  l a r g e  i n s t a l l a t i o n s  because no r e c t i f i c a t i o n  o r  frequencv conversion eouip- 
ment is needed. Operating c o s t s ,  inc luding  amor t iza t ion  of c a p i t a l  investment, 
are given f o r  s e v e r a l  opera t ing  condi t ions .  


